Xotx1 is a Xenopus homeobox gene related to the Drosophila gene orthodenticle (otd). We previously reported that Xotx1 transcripts are already present in unfertilized egg. Here we report that maternal Xotx1 mRNA is vegetally localized during oogenesis. In stage II oocytes Xotx1 transcripts are localized within the mitochondrial cloud, in a perinuclear position; later on, they are translocated to the vegetal cortex within the mitochondrial cloud. We also observed that in stage III oocytes the expression domain of Wnt11 is contained within the one of Xotx1 while, at stage IV, the Xotx1 expression domain is contained within the one of Vg1. q 2000 Elsevier Science Ireland Ltd. All rights reserved.
Results

RNA localization during oogenesis in vertebrates and
invertebrates is critical for the establishment of the oocyte polarity, the speci®cation of cell lineages and the proper axial patterning of the embryo. Several RNAs are localized during oogenesis in Xenopus in either the animal or the vegetal hemisphere (reviewed in Gurdon, 1992; St. Johnston, 1995; Edwards and Beard, 1997; Gavis, 1997; Bashirullah et al., 1998) . Two temporally distinct pathways for the localization of RNAs at the vegetal cortex of oocytes were recently identi®ed. The ®rst`early pathway', involves the RNA localization through a specialized region of the mitochondrial cloud called the messenger transport organizer (METRO). This pathway is used by Xcat-2 (Mosquera et al., 1993) , Xwnt11 (Ku and Melton 1993) , Xlsirts (Kloc et al., 1993) . The second,`late pathway' involves the RNA localization through a cytoplasmic pathway outside the mitochondrial cloud. This mechanism has been described for Vg1 RNA (Melton, 1987) which is present throughout the oocyte in stageI/II and translocates to the vegetal pole by late stage III of oogenesis (Yisraeli and Melton, 1988; Yisraeli et al., 1990; Etkin, 1994, 1995; Forristal et al., 1995) .
We previously reported the cloning and characterization of Xotx1 the Xenopus homologue of Otx1 (Simeone et al., 1993) ; Xotx1 mRNA is already present in unfertilized eggs and its expression level remain relatively constant after fertilization (Kablar et al., 1996; Andreazzoli et al., 1997) .
In order to characterize the temporal expression pattern of Xotx1 during oogenesis, we examined its mRNA levels by (Pierandrei-Amaldi et al., 1982; Mariottini et al., 1988 ) is analyzed as an internal standard. RNase protection analysis. As shown in (Fig. 1) , Xotx1 mRNA is already present during stage I of oogenesis and its expression level remains similar in fully developed, stage VI, oocytes.
In order to determine the localization of Xotx1 transcripts during oogenesis, we performed whole-mount in situ hybridization with antisense DIG-labeled riboprobes on oocytes at different stages.
In stage II oocytes Xotx1 transcripts are localized within the mitochondrial cloud, a site of mitochondrial proliferation found next to the nucleus in the presumptive vegetal hemisphere; Xotx1 transcripts are subsequently translocated to the vegetal cortex with the mitochondrial cloud, as shown in Figs. 2A,B and 3A) . The localization pattern of Xotx1 follows that of the mitochondrial cloud which distributes to a small patch of the vegetal cortex, Figs. 2C±F and 3B±D ). Xotx1 mRNAs remain clearly localized to the vegetal pole until late stage IV; thereafter the localization is the same but the signal is lower probably due to the increased size of the oocyte (not shown).
To con®rm the vegetal localization of Xotx1 and to understand the localization of these transcripts with respect to other vegetally localized mRNA we performed double whole-mount in situ hybridization with Wnt11 and Vg1 antisense riboprobes.
We found that in stage III oocytes the expression domain of Wnt11 is contained within the one of Xotx1 (Fig. 4A,A H ), while, at stage IV, Xotx1 is contained within the Vg1 expression domain, (Fig. 4B ,B H ). In synthesis, Xotx1 maternal transcripts are vegetally localized in Xenopus laevis oocytes and reach the vegetal pole by following the messenger transport organizer (METRO) pathway, used by Xcat-2, Xwnt11, Xlsirts.
Materials and methods
Animals and oocytes
Fragments of ovary were surgically removed from anesthetized wild type and albino Xenopus laevis females, oocytes were defolliculated using 1 mg/ml collagenase (Sigma type 1) for 1 h at 278C in calcium-de®cient buffer (1£ OR22). The oocytes were washed several times in 1£ OR21 (OR2 containing 1 mM CaCl 2 ), different staged oocytes (Dumont, 1972) were collected and ®xed in MEMFA for 1±2 h, transferred to 100% methanol and stored at 2208C.
RNase protections
The following antisense RNA probes were synthesized using SP6 RNA polymerase, Xotx1 (238 bp EcoRI/PvuII fragment from the 5 H region), rpS8 (90 bp DdeI fragment). Antisense RNA probes were hybridized to total RNA at appropriate temperature. RNase digestion and electrophoresis were carried out as described (Simeone et al., 1993) .
Whole-mount in situ hybridization, and histology
Whole-mount in situ hybridization was performed on staged albino oocytes as described by Harland (1991) . The antisense or control sense-strand were generated from the following linearized plasmid: pGemMC1/4 for Xotx1, Vg1-PSP70 for Vg1, pGem-X11 for Xwnt11. In the double whole-mount one probe was digoxigeninlabeled the second was labeled with¯uorescein-UTP. Each probe was used at a concentration of 1 mg/ml. Sequential detection with alkaline phosphatase-conjugated anti-¯uorescein antibodies (1:8000) and anti-digoxigenin (1:2000) was done. The ®rst color reaction was revealed with NBT/BCIP for the second color reaction was used Vector Black kit II (Vector Laboratories). For histological examination stained oocytes were ®xed in MEMFA, embedded in Paraplast, cut into 10 mm sections, dried onto slides, dewaxed in Histoclear and mounted in DePex.
